Secondary structure constraints on the evolution of Drosophila 28 S ribosomal RNA expansion segments.
Eukaryotic ribosomal RNA genes contain rapidly evolving regions of unknown function termed expansion segments. We present the comparative analysis of the primary and secondary structure of two expansion segments from the large subunit rRNA gene of ten species of Drosophila and the tsetse fly species Glossina morsitans morsitans. At the primary sequence level, most of the differences observed in the sequences obtained are single base substitutions. This is in marked contrast with observations in vertebrate species in which the insertion or deletion of repetitive motifs, probably generated by a DNA-slippage mechanism, is a major factor in the evolution of these regions. The secondary structure of the two regions, supported by multiple compensatory base changes, is highly conserved between the species examined and supports the existence of a general folding pattern for all eukaryotes. Intriguingly, the evolutionary rate of expansion segments is very slow relative to other genic and non-genic regions of the Drosophila genome. These results suggest that the evolution of expansion segments in the rDNA multigene family is a balance between the homogenization of new mutations by unequal crossing over and a combination of selection against some such mutations per se and selection for subsequent compensatory mutations, in order to maintain a particular RNA secondary structure.